Functionalized quinoxaline derivatives are well known in pharmaceutical industry. They have been shown to possess antibacterial activity (Kim et al. 2004) and as PDGF-R tyrosine kinase inhibitors (He et al. 2003).
In the title compound, C 20 H 14 FN 3 O, the quinoxaline system makes dihedral angles of 32.38 (7) and 48.04 (7) with the 4fluorophenyl and pyridine rings, respectively. The 4-fluorophenyl ring makes a dihedral angle of 57.77 (9) with the pyridine ring. In the crystal, the molecules form dimeric C-HÁ Á ÁN hydrogen-bonded R 2 2 (20) ring motifs lying about crystallographic inversion centers. The dimeric units stack viainteractions between methoxyphenyl rings and pyridine-fluorophenyl rings with centroid-centroid distances of 3.720 (1) and 3.823 (1) Å , respectively. The respective average perpendicular distances are 3.421 and 3.378 Å , with dihedral angles between the rings of 1.31 (9) and 11.64 (9) .
Related literature
Many chinoxaline derivatives have been prepared and their biological activity have been studied, see: He et al. (2003) ; Kim et al. (2004) . For intermolecular C-HÁ Á ÁN hydrogen bonds, see: Taylor & Kennard (1982) . For distinct ring motifs formed via O-HÁ Á ÁN hydrogen bonds, see: Habib & Janiak (2008) ; Friščič & MacGillivray (2003) . For graph-set notation, see: Bernstein et al. (1995) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Symmetry code: (i) Àx; Ày; Àz þ 1.
Data collection: CAD-4 Software (Enraf-Nonius, 1989); cell refinement: CAD-4 Software; data reduction: CORINC (Drä ger & Gattow, 1971); program(s) used to solve structure: SIR97 (Altomare et al., 1999); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication: PLATON. (Table 1) confirms the hydrogen-bond geometry values reviewed by Taylor & Kennard (1982) , where the C-H···N distances vary between 2.523 Å and 2.721 Å, and the angles around the H atom range between 124.6° and 157.3°.
The quinoxaline ring makes dihedral angles of 32.38 (7)° and 48.04 (7)° to the 4-fluorophenyl ring and the pyridine ring, respectively. The 4-fluorophenyl ring makes dihedral angles of 57.77 (9)° with the pyridine ring. π-π interactions between the pyridin rings and the 4-fluorophenyl rings along the b axis have Cg2···Cg4 ii distances of 3.823 (1) Å, and the distances between Cg3···Cg3 iii of the methoxyphenyl rings are 3.720 (1) Å along the a axis (Fig. 2) .
The respective average perpendicular stacking distances are 3.378 Å and 3.421 Å, with dihedral angles between the rings 1.31° and 11.64°. Symmetry codes ii = 1/2 -x, 1/2 + y, z; iii = -1/2 + x y, 3/2 -z. Cg2, Cg3 and Cg4 are the centroids of rings N21, C20, C19, C18, C23, C22; C4 -C9; and C11 -C16.
The title compound I was prepared by irradiating 1-(4-fluorophenyl)-2-(pyridin-4-yl)ethane-1,2-dion (137 mg, 0.6 mmol), o-phenylendiamine (82 mg, 0.6 mmol) and methanol-acetic acid (9:1, 6 ml) in a sealed tube at 433 K for 5 min by moderating the initial microwave power (250 W). After the mixture was cooled to room temperature in a stream of compressed air, the solvent was removed under reduced pressure and the residue was purified by flash chromatography (silica gel, from petroleum ether/ ethyl acetate 2:1 to 1:2) to yield 82 mg of I. Crystals suitable for X-ray analysis were obtained by slow crystallization from diethylether/n-hexane.
Refinement
Hydrogen atoms attached to carbons were placed at calculated positions with C-H = 0.95 Å (aromatic) or 0.98-0.99 Å (sp 3 C-atom). All H atoms were refined in the riding-model approximation with isotropic displacement parameters (set at Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C1 0.0332 (2) 0.08992 (13) 0.65003 (5) (7) 0.0009 (7) 0.0012 (6) N3 0.0253 (7) 0.0243 (7) 0.0249 (7) 0.0000 (6) 0.0026 (6) 0.0024 (6) C4 0.0201 (8) 0.0264 (8) 0.0259 (8) −0.0007 (7) 0.0018 (6) 0.0031 (7) C5 0.0270 (9) 0.0260 (8) 0.0311 (9) 0.0018 (7) 0.0026 (7) 0.0058 (7) C6 0.0267 (9) 0.0313 (9) 0.0289 (9) 0.0013 (8) −0.0004 (7) 0.0100 (7) C7 0.0207 (8) 0.0355 (10) 0.0209 (8) −0.0039 (7) 0.0012 (7) 0.0049 (7) C8 0.0237 (8) 0.0265 (8) 0.0257 (8) −0.0004 (7) 0.0014 (7) 0.0011 (7) C9 0.0184 (8) 0.0254 (8) 0.0234 (8) −0.0022 (7) 0.0004 (6) 0.0038 (7) N10 0.0225 (7) 0.0237 (7) 0.0221 (7) −0.0001 (6) 0.0002 (6) 0.0013 (6) (7) −0.0019 (7) C13 0.0293 (9) 0.0226 (8) 0.0312 (9) 0.0019 (7) 0.0014 (7) −0.0001 (7) C14 0.0258 (9) 0.0310 (9) 0.0263 (9) 0.0045 (7) −0.0004 (7) 0.0068 (7) C15 0.0283 (10) 0.0354 (9) 0.0221 (8) 0.0011 (8) −0.0029 (7) −0.0020 (7) C16 0.0258 (9) 0.0245 (8) 0.0272 (8) −0.0004 (7) 0.0006 (7) −0.0031 (7) F17 0.0459 (7) 0.0397 (6) 0.0347 (6) 0.0119 (5) −0.0078 (5) 0.0092 (5) C18 0.0219 (8) 0.0235 (8) 0.0262 (9) 0.0030 (7) −0.0012 (7) 0.0001 (7) C19 0.0318 (10) 0.0241 (9) 0.0300 (9) −0.0010 (7) 0.0004 (8) 0.0014 (7) C20 0.0444 (12) 0.0253 (9) 0.0323 (9) −0.0019 (8) −0.0002 (9) −0.0058 (8) N21
0.0429 (10) 0.0319 (8) 0.0284 (8) 0.0021 (7) 0.0025 (7) −0.0039 (7) supplementary materials sup-5 C22 0.0369 (11) 0.0293 (9) 0.0288 (9) −0.0010 (8) 0.0053 (8) 0.0017 (7) C23 0.0303 (9) 0.0228 (8) 0.0284 (9) −0.0008 (7) 0.0011 (7) −0.0022 (7) 
